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$P_{3}$$=$ $/*$$P_{4}$ =$ Spol$(P_{1}, P_{3})=$
$P_{5}$ $=$ Spol$(P_{2}, P_{3})=$
$P_{6}$ $=$ SPol$(P_{4}, P_{5})=yP_{4}-xP_{5}=$
[10] (2 )
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$x,$ $y,$ $\ldots,$ $z$
$F$ $G$
$g_{j}$
$\succ$ $\mathbb{C}[x, y, \ldots, z]$ $\succ$ $F$
lt $(F)$ lc $(F)$
$F$ $1pp(F)$ :lt $(F)=$ lc$(F)1pp(F)$
$F$ $G$ $S$ Spol $(F, G)$ $F$ $G$ Lred$(F, G)$
$F$ $Farrow^{G}\tilde{F}$ $\tilde{F}$ $G$
$S$
Spol $(F, G)=$ lc$(G)[L/1pp(F)]F-$ lc$(F)[L/1pp(G)]G,$
(2.1)
Lred$(F, G)=$ lc$(G)F-$ lc $(F)$ [lpp(F)/lpp(G)] $G.$
$L=$ lcm$(1pp(F)$ , lpp $(G))$ $F$ $G$
$F=f_{1}T_{1}+f_{2}T_{2}+\cdots+f_{m}T_{m}, G=g_{1}S_{1}+g_{2}S_{2}+\cdots+g_{n}S_{n}$ (2.2)
$S_{j}$ $T_{1}\succ T_{2}\succ\cdots\succ T_{m},$ $S_{1}\succ S_{2}\succ\cdots\succ S_{n}$





$[2]_{0}M$ $(k+1)\cross n$ $n\geq k+1$ ,
$i$ $T_{i}$ $M$ $k$ $i$ $i\geq k+1$ ,
$c_{i}$ $M$ $P= \sum_{i=k+1}^{n}c_{i}T_{i}$ $M$ $P$
Spol$(F, G)$
$(\begin{array}{lllll}g_{1} g_{2} g_{3} g_{4} \cdots f_{1} f_{2} f_{3} f_{4} \cdots\end{array})$ (2.3)
$=T_{i}$ $0$ $S_{1}=T_{1}$
$S$ $T$ $SS_{i}=TT_{i},$ $(i=1,2, \ldots)$ ,
$0$
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$\{\begin{array}{l}\tilde{F}=aF+b_{1}U_{1}G_{1}+b_{2}U_{2}G_{2}+\cdots+b_{k}U_{k}G_{k},a=\prod_{i=1}^{k}1c(G_{i}) , b_{1}, b_{2}, \ldots, b_{k}\in \mathbb{C},U_{1}G_{1}\succ U_{2}G_{2}\succ\cdots\succ U_{k}G_{k}.\end{array}$ (2.4)
$1c(G_{i})=g_{i,1},$ $(i=1, \ldots, k)$ , $F$ $U_{1}G_{1},$ $\ldots,$ $U_{k}G_{k}$
$\{\begin{array}{l}F =f_{1}T_{1}+f_{2}T_{2}+\cdots+f_{n}T_{n}+0T_{n+1}+\cdots,U_{1}G_{1}=g_{1},{}_{1}T_{1}+g_{1},{}_{2}T_{2}+\cdots+\cdots,: :U_{k}G_{k}=0T_{1}+\cdots+g_{k},{}_{1}T_{k’}+g_{k},{}_{2}T_{k’+1}+\cdots\end{array}$ (2.5)
$fi,$ $g_{1,1},$ $\ldots,$ $g_{k,1}$
$0$ $0$
( ) $(f_{i}, f_{2}, \cdots, f_{n}, 0, \cdots),$ $(0, \cdots, g_{i,1}, g_{i,2}, \cdots)$
$F$ $U_{i}G_{i}$ $F,$ $U_{1}G_{1},$
$\ldots,$
$U_{k}G_{k}$
1 $F=x^{2}y-xy^{2}+2xy-3y^{2}+2x,$ $G=xy-y^{2}-y$ $\succ$
$F$ $G$ 2 $F-xG-3G=\tilde{F}$ $F,$ $xG,$ $G$
$\{x^{2}y, xy^{2}, xy, y^{2}, x, y\}$ $F,$ $xG,$ $G$
$(\begin{array}{lllllll} x^{2}y xy^{2} xy y^{2} x yxG 1 -1 -1 0 G 1 -1 0-1F 1 -1 2 -3 2 0\end{array})$
2 3 6 3
$0$ 2 1 3 4 $\sim$ 6
$\tilde{F}=0y^{2}+2x+3y$
(2.5) $F,$ $G_{1},$ $\ldots,$ $G_{k}$ 2 $Farrow^{G_{1}}F_{1},$ $F_{1}arrow^{G_{2}}F_{2},$
. . .
1([10]) $F,$ $G_{1},$ $\ldots,$ $G_{g},\tilde{F}$ $\tilde{F}$
$\tilde{F}=\sum_{i=1}^{n’-k}$
$g_{2,1}$
















$F’$ $Farrow^{G_{1}}$ . . . $arrow^{G_{k}}\tilde{F}$ $F’arrow^{G_{1}}$ . . . $arrow^{G_{k}}\tilde{F}’$
$F=f_{1}T_{1}+f_{2}T_{2}+\cdots+f_{n}T_{n},$
$T_{i}=T’T_{i}’(i=1,2, \ldots, n)$ . (2.7)
$F’=f_{1}’T_{1}’+f_{2}’T_{2}’+\cdots+f_{n}’T_{n}’,$
1 $\tilde{F}$ $\tilde{F}’$ Spol $(\tilde{F},\tilde{F}’)$ $T_{k+i}$












$f_{1}$ . . . $f_{k}$ $f_{k+1}$ $f_{k+i}$
(2.8) (2.9) Sylvester









$P_{1}arrow^{P_{2}}P_{3}, P_{2}arrow^{P_{3}}P_{4}, \ldots, P_{i-1}arrow^{P_{i}}P_{i+1}, \ldots$ (3.1)
1 $(P_{1}, P_{2}, \cdots , P_{k})$
(3.1) $P_{i-1}arrow^{P_{\mathfrak{i}}}P_{+1}$ $P_{i-1}$ A
$P_{i+1}$

































$coe.ffi.$cientv.ectorof U $P_{i})$ (3.5)
lc $(P_{i-1})$ $\check{M}_{i+1}^{(i)}$ $(k_{i}+j,j)$ $(j=1,2, \ldots)$ ,
lc $(P_{i-1})$ $M_{i+1}^{(i)}$ $\check{M}_{i+1}^{(i)}$





$.’ {}_{1}P_{i.-2}C\circ e.C_{coefficientvectorofU_{i,i_{k}}U_{i-1,k_{i-1}}P_{i-1}}$coeffici.entvectorof U$,P_{i-2}coefficient.vectorofP_{i-1})$ (3.6)
$M$ DetPol(M)
2 (3.1) $P_{i},$ $(3\leq i\leq k)$ , lc $(P_{2}),$ $\ldots$ , lc $(P_{i-2})$
$P_{1},$ $P_{2}$
$M_{i+1}^{(i)}$ #a (3.3) (3.5)
DetPol $(M_{i+1}^{(i)})=(-1)^{k_{i}\neq a}$ DetPol $(\check{M}_{i+1}^{(i)})/1c(P_{i-1})^{\neq a}$ (3.7)
$\check{M}_{i+1}^{(i)}$ $P_{i-2}$
$l_{\overline{c}}$ lc $(P_{i-1})^{k_{i-1}}$




$DetPo1(M_{i+1}^{(i)})=(-1)^{\#ak_{i}}$ lc $(P_{i-1})^{k_{i}k_{i-1}-\#a}$ DetPol $(M_{i+1}^{(i-1)})$ (3.9)
1 #a $<k_{i}k_{i-1}$ $P_{i-1}arrow^{P_{i}}P_{i+1}$ lc $(P_{i-1})^{k_{i}k_{i-1}-\#a}$






$Sdef=Spo1(F, G)arrow^{H_{1}}$ . . . $arrow\tilde{S}H_{k}$ (4.1)
$H_{1},$ $H_{2},$
$\ldots,$
$H_{k}$ 8 $U_{1},$ $U_{2},$ $\ldots$ ,
$\{\begin{array}{l}\tilde{S}=aS+b_{1}U_{1}H_{1}+b_{2}U_{2}H_{2}+\cdots+b_{k}U_{k}H_{k},a=\prod_{i=1}^{k}1c(H_{i}) , b_{1}, b_{2}, \ldots, b_{k}\in \mathbb{C},U_{1}H_{1}\succ U_{2}H_{2}\succ\cdots\succ U_{k}H_{k}.\end{array}$ (4.2)
$1pp(F)=$ lPP$(G)=$ lc $(F)=f_{0 }$ lc $(G)=g_{0\backslash }$
lc $(H_{i})=h_{i,1},$ $(i=1, \ldots, k)$ , $\{$To, $T_{1},$ $T_{2},$ $\ldots\}=supp(F)$Usupp$(G)$ $ _{}i=1^{k}supp(H_{i})$ ,
$T_{0}\succ T_{1}\succ T_{2}\succ\cdots$ , $F$ $G$
$\{\begin{array}{l}F =f_{0}T_{0}+f_{1}T_{1}+\cdots+f_{m}T_{m}+0T_{m+1}+\cdots,G =g_{0}T_{0}+g_{1}T_{1}+\cdots+g_{n}T_{n}+0T_{n+1}+\cdot\cdot \cdot,U_{1}H_{1}=h_{1},{}_{1}T_{1}+h_{1},{}_{2}T_{2}+\cdots+\cdots,::U_{k}H_{k}=0T_{1}+\cdots+h_{k},{}_{1}T_{k’}+h_{k},{}_{2}T_{k’+1}+\cdots\end{array}$ (4.3)
$f_{j},$ $g_{j}(i\geq 1),$ $h_{i,j’}(j’\geq 2)$ $0$
3 8 $h_{i,1},$
$(i=1, \ldots, k)$ , $(i+1, i)$









$(\begin{array}{lllllll} x^{2}y^{2} x^{2}y y^{3} x^{2} y^{2} 1yS 1 3 -2 S 1 3 -2 H 2 3 1 -5\end{array})$







$Harrow^{s_{1}}$ . . . $arrow^{s_{k}}\tilde{H}$ (4.6)
$S_{i}=$ Spol $(F_{i}, G_{i}),$ $(i=1, \ldots, k)$ ,
$\{\begin{array}{l}F_{i} = f_{i_{0}}T_{i_{0}}+f_{i_{0}+1}T_{i_{0}+1}+f_{i_{0}}{}_{+2}T_{i_{0}+2}+\cdots, f_{i_{0}}\neq 0,G_{i} = g_{i_{0}}T_{0}+g_{i_{0}+1}T_{i_{0}+1}+g_{i_{0}}{}_{+2i_{0}+2}T+\cdots, f_{i_{0}}\neq 0,H = h_{1}T_{1}+h_{2}T_{2}+h_{3}T_{3}+\cdots\cdots, h_{1}\neq 0.\end{array}$ (4.7)












1( ) $\{F_{1}^{(0)}, F_{2}^{(0)}, \ldots, F_{s}^{(0)}\},$
$s\geq 3$ , $i$ ( ) $\{F_{1}^{(i)}, F_{2}^{(i)}, \ldots, F_{S}^{(i)}\}$
$F_{r}^{(i)}$ $(i+1)$
$\{F_{1}^{(i+1)}, F_{2}^{(i+1)}, \ldots, F_{s}^{(i+1)}\}$
$F_{j}^{(i)}arrow F_{j}F_{r}^{(:)}(i+1) (\forall j\neq r) , F_{r}^{(i)}=F_{r}^{(i+1)}$ (5.1)
$F_{j}^{(i)}=F_{j}^{(i+1)}$ $\{F_{1}^{(\lambda)}, F_{2}^{(\lambda)}, \ldots, F_{S}^{(\lambda)}\}$
[9]
Buchberger




{ $F_{1}^{(0)},$ $\ldots$ , FS(0)} $\{F_{1}^{(i)}, \ldots, F_{s}^{(i)}\}$ , (i $\geq$ l) (Gr\"obner
) $\{F_{1}^{(\lambda)}, \ldots, F_{t}^{(\lambda)}\}$ Gr\"obner
$i=\lambda-1$ : $F_{l}^{(\lambda)}=$ SPol $(F_{j_{1}}^{(\lambda-1)}, F_{j_{2}}^{(\lambda-1)})$ $F_{l}^{(\lambda)}$ $F_{j_{1}}^{(\lambda-1)}$ $F_{j_{2}}^{(\lambda-1)}$
(2.3) $F_{l}^{(\lambda-1)F_{r}^{(\lambda-1)}}arrow F_{\iota}^{(\lambda)}$ $F_{l}^{(\lambda)}$
(2.6) $G_{1}=\cdots=G_{k}=F_{r}^{(\lambda-1)}$
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$F_{r}^{(i)}=Spo1(F_{j_{1}}^{(i)}, F_{j_{2}}^{(i)})$ (4.8) $M_{l}^{(i)}$
Fr( $F_{j_{1}}^{(i)}$ $F_{j_{2}}^{(i)}$
$S$




$\tilde{F}_{i}=\tilde{f_{i}},{}_{11}\tilde{T}+\tilde{f_{i}},{}_{22}\tilde{T}+\cdots,$ $(i=1,2)$ , $T_{1}\succ T_{2}\succ\cdots$
$\ovalbox{\tt\small REJECT}\succ\tilde{T}_{2}\succ\cdots$ $S$ $\tilde{M}_{S}$
$\tilde{M}_{S}=(\begin{array}{llll}\tilde{f}_{2,1} \tilde{f}_{2,2} \tilde{f}_{2,3} \cdots\tilde{f}_{1,1} \tilde{f}_{1,2} \tilde{f}_{1,3} \cdots\end{array})$ (5.2)





$\{G_{1}’, G_{2}’, \ldots, G_{s}’\}:= _{}i=1^{2}\{U_{i,j}G_{i,j}|j=1, \ldots, r_{i}\},$







$M_{S}= (\begin{array}{llll}g_{1,1}’ g_{1,2}’ \cdots \cdots \ddots \ddots g_{s,1}’ g_{s,2}’f_{2,1} \cdots f_{2,s} \cdots f_{1,1} \cdots f_{1,s} \cdots\end{array})$ (5.3)
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$F_{1}$ lc $(G_{1,1})$ $\cdots$ lc $(G_{1,r1})$ lc $(G_{2,1})$ $\cdots$ lc $(G_{2,r2})$
DetPol $(\tilde{M}_{S})$ $=$ $C$ DetPol$(M_{S})$ , where (5.4)
$C= [ \prod_{i=1}^{2}1c(G_{i,1})\cdots 1c(G_{i,r_{i}})]/[1c(G_{1}’)\cdots 1c(G_{s}’)]$
2 $\tilde{F}_{1},\tilde{F}_{2},$ $G_{1,j},$ $G_{2,j},$ $r_{1},$ $r_{2},$ $s,$ $C$ $r_{1}+r_{2}>s$
$S=$ Spol $(\tilde{F}_{1},\tilde{F}_{2})$ lc $(G_{1,j})$ lc $(G_{2,j}),$ $(j=1,2, \ldots)$ ,
$C$
$r_{1}+r_{2}>s$ $C$
$S=DetPo1(\tilde{M}_{S})$ DetPol$(M_{S})$ $F_{1},$ $F_{2},$ $G_{1}’,$ $\ldots,$ $G_{s}’$
(5.4)












$U_{i,r_{i}}$ I $\{H_{1}’, \ldots, H_{s}’\}:=$
$\bigcup_{i=0}^{q}\{U_{i,j}H_{i,j}|j=1, \ldots, r_{i}\},$ $1pp(H_{1}’)\succ\cdots\succ 1pp(H_{S}’)$ , $\tilde{M}_{R}$ $H_{1}’,$ $\ldots,$ $H_{s}’$
$\tilde{F}$ $\tilde{G}_{i}$ $F$ $G_{i}$
$M_{R}$
$M_{R}= (\begin{array}{lllllll}coeffi cient\ddots coeffi cient \ddots vector of \ddots \ddots \ddots coeffi cient \ddots vector of H_{S}’ \ddots \ddots of\tilde{U}_{1}G_{1} \ddots \ddots of\tilde{U}_{q}G_{q}vector F \end{array})$ (5.6)
I $\tilde{M}_{R}$ $M_{R}$
$DetPo1(\tilde{M}_{R})$ $=$ $CDetPo1(M_{R})$ , where
(5.7)







$\tilde{F}arrow^{G_{1}^{\tilde{}}}$ . . . $arrow^{G_{q}^{\overline{}}}R$ lc $(H_{i,j}),$ $(i=0,1, \ldots, q;j=1, \ldots, r_{i})$ ,
$C$
$r_{0}+r_{1}+\cdots+r_{q}>s$ $C$
$R=$ DetPol $(\tilde{M}_{R})$ DetPol $(M_{R})$ $F_{1},$ $F_{2},$ $H_{1}’,$ $\ldots,$ $H_{s}’$
(5.7)
3 1 1
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